Abstract. Front-end design of mobile applications is a complex and multidisciplinary task, where many perspectives intersect and the user experience must be perfectly tailored to the application objectives. However, development of mobile user interactions is still largely a manual task, which yields to high risks of errors, inconsistencies and inefficiencies. In this paper we propose a model-driven approach to mobile application development based on the IFML standard. We propose an extension of the Interaction Flow Modeling Language tailored to mobile applications and we describe our implementation experience that comprises the development of automatic code generators for cross-platform mobile applications based on HTML5, CSS and JavaScript optimized for the Apache Cordova framework. We show the approach at work on a popular mobile application, we report on the application of the approach on an industrial application development project and we provide a productivity comparison with traditional approaches.
Introduction
Front-end design is a complex and multidisciplinary task, where many perspectives intersect. Front-end becomes even more crucial in mobile applications, where the user experience must be perfectly tailored to the application objectives. However, development of mobile user interactions is still largely a manual task, which yields to high risks of errors, inconsistencies and inefficiencies. Several researches have applied model-driven techniques to the specification of software application interfaces and user interaction in broad sense. Among them, we can cite the ones focusing on Web interfaces (W2000 (HDM) However, none of them specifically address the needs of mobile applications development. Therefore, in mobile applications, front-end development continues to be a costly and inefficient process, where manual coding is the predominant development approach, reuse of design artifacts is low, and cross-platform portability remains difficult. The availability of a platform-independent user interaction modeling language can bring several benefits to the development process of mobile application front-ends, as it improves the development process, by fostering the separation of concerns in the user interaction design, thus granting the maximum efficiency to all the different developer roles; it enables the communication of interface and interaction design to non-technical stakeholders, permitting early validation of requirements.
In this paper we propose a model-driven approach to mobile application development based on the OMG standard language called Interaction Flow Modeling Language (IFML). We propose an extension of the IFML modeling language tailored to mobile applications and we describe our implementation experience that comprises the development of automatic code generators for cross-platform mobile applications based on HTML5, CSS and JavaScript optimized for the Apache Cordova framework. We show the approach at work on a running example based on a popular existing application, and we report on one of our experiences in developing industrial mobile applications,with a short summary on the productivity comparison with traditional approaches.
The paper is organized as follows: Section 2 reviews the related work; Section 3 summarizes the core features of the IFML language; Section 4 presents our extensions to IFML tailored to mobile application development; Section 5 shows a running example; Section 6 describes our implementation and our industrial experience (including a comparison to traditional approaches); and Section 7 concludes.
Related Work
This work is related to a large corpus of researches that address conceptual modeling of software applications. Among the ones mainly focusing on the Web we can cite: (i) The Web Modelling Language (WebML) [5] , defined as a conceptual model for data-intensive Web applications and conceived as a high level, implementation-independent conceptual model accompanied by the associated design environment, called WebRatio [1]; (ii) W2000 (formerly HDM) [2] which introduced a notion of model-based design, clearly separating the activities of authoring in-the-large (hypertext schema design) and authoring in-the-small (page and content production); (iii) OO-HDM [17], a UML-based approach for modeling and implementing Web application interfaces; (iv) Araneus [12], a modeling proposal for Web applications that allows one to represent the hypertext organization, with nested relations and inter-page links; (v) Web Application Extension for UML (WAE) [6] , a UML extension for describing Web application interfaces and the client-server interactions; (vi) WebDSL [7] , a domain-specific language consisting of a core language with constructs to define entities, pages
